In vitro and in vivo vascular actions of basic fibroblast growth factor (bFGF) in normotensive and spontaneously hypertensive rats.
In the cardiovascular system, basic fibroblast growth factor (bFGF) is an important modulator of blood vessel growth and blood pressure and, as such, could contribute to the structural and functional changes that contribute to hypertension. This study evaluated in vitro and in vivo vascular actions of bFGF in normotensive and hypertensive rats. Basic FGF increased the expression of the messenger RNA (mRNA) encoding for the immediate early gene, egr-1, in cultured vascular smooth muscle cells (VSM) isolated from normotensive Wistar-Kyoto (WKY). Sprague-Dawley (SD), and spontaneously hypertensive rats (SHRs). Maximal increases (stimulated/control) in egr-1 mRNA were greater in SHR than in WKY and SD rat VSM (14.57 +/- 1.94 vs. 5.75 +/- 0.35 and 3.84 +/- 0.70). Basic FGF (30 ng/ml) stimulated the growth of WKY (43 +/- 8.4% of growth in 10% serum) and SD (34.6 +/- 6.5%) rat and SHR (75.8 +/- 8.8%) VSM but was most efficacious at stimulating SHR VSM. Radioligand-binding assays indicated no differences in the affinity or number of high-affinity receptors but that the binding of bFGF to low-affinity receptors was slightly but significantly greater in SHR VSM. In vivo, bFGF vasodilated cremaster arterioles in normotensive but not in hypertensive rats. These data suggest that hypertensive animals are more responsive to the growth-stimulatory actions but are less responsive to the vasodilatory actions of bFGF. This altered bFGF function could contribute to the development or maintenance or both of hypertension.